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Verfahren amm Verbimden ron Gebllden aua tharmoplastischon 
Kunetatoffen unter WSnneelnfluB 



Zum Verbinden ▼oii Gvbllden aua theinnoplastlachen Kunststof fen, 
Insbesondere von Polian, dient naben dan ILlaben vornehnllch das 
Scbiraiaen b»w, das IlelBalegeln. Dla zum SchwaiDen bzw. HalO- 
slegaln erf ordarlicha ViirMa wlrd bal dan bakannten Verfahran 
durch belOa MataliriSchan, halfta Gase oder durch e±n hocb- 
rrequentes olektrlschea Wechsolfald augafiUurt. 



Ea ist hierbel nachtaillg, daO 8tet» grSOara Hatarlalnangan 
erwarnt warden, als ea »ur Ilaratellung dar Verblndung arforderllch 
ware. Dloae unarwUnsehta enrarmung iat bal den bekannten Verfahran 
nicht varmeldbar, da die Erwarmung dar Schwalfiatellc relatlv lang- 
aan erfolgt, wobei durch tfiirmeleltung da» dar Verblndungaatelle 



/a 
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b.»«ehb.rt. M.t.ri.l..be»r.ll. Twiir-t vird. B.i d.r Brwiur-«-K 
durch halfle G.-. od.r heille Met.llflSch^. vl.lf.ch dl. War- 
durch mindeafn- elnen d.r xu vrblnd.nd.n Tall, hlndureh die 
Verbindung-.t.ll. gebrapbt wrd.n. Del- dlel.Jctrl..hen Erwfir-en 
wlrd d.. ges-nte Meterll erwHr-t, d.. -Ich 1- .lelct*l«.h«. Vecb- 
.•Ifld befindet. Dadurcb wlrd -tet- xwang.w.1.. Materl-X «!♦ er- 
war-t. das an der Verbindung nlcht «n»ittelbar betelllgt let. Da 
aas aur schweiat-peratur erwK^t. Mat.rlal vlelfch .ciaecbt.r. 
fcbnologlsche Blg«n«:haften hat ale da. Au.g«g«afrl.l , 1-t e. 
wan.ch.n.wert, dl. erwir-te Mat.rl1-enge auf da. unbedlngt er- 
forderllche Hlnde.taafl a« beachrankeia. 

wurd. nun .1^ V.rf.hr«. a«» Verblnden ven G.bllden a«e ther-e- 
pla.ti.cben Ktm.t.toffea, In.be.pndere x<m Ku».t.torf-Falie», 
u„t.r Wlir»..lnriufl ..Auuten, bel de- die Warn...l«wlrJn«g px-kti-cb 
.u..chll.fillch auf die M-t.rlal«eng. be.chrSnbt wlrd. die Her- 
,t.ll.« d.r irerblndtuig enbedlngt erwSr-t w^-den «uB. Ge«fiB der Er- 
finding wlrd die erforderliebe WSr-eenergle in Fer. .i».^ elebtre- 
«agn.tl.chen Vellen.trablun, auTgebracbt. daren W.li.nlli-.e euBer- 
halb des Bereicb. der glgenab.oxptlon de. Material- llegt, d«»ch 
da. die Wellenatrahmng die Varbl»dtti«.«Jflj^^.fi^|ctg«^|5P^ld«p 

•l.«ro«agnetl3che» W.llen.trabluag .» der ITerblndunge-telle d«rcb 
alnen Abeorber in War«e wewandelt wlrd. 

a«« au varblndenden Material, kann die 
Je nacb den Elgenscbaf ten de. au yerw*"- 

..,ut.t.- Str-.l.n, » ^ . 

809821/0S7T /7 
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raach •rfolgt, bo daO nur die nKchat* ttnsebuns dea Abaorbars durch 
VKnMl*ltuns -it •rwiirnt wlrd; Dla» IKBt sich Avrch. rKuBlleha und/ 
od*r seltllcha KonBantration dar Strahltinc, belaplalswals* durch 
Pokttaalanms -odar BlitBbatrieb arralchan* Ala baaondnra <ealsnat 
babaa Bleb Strablungaquallan arwlaaan, dla nach dao Prlnclp dar 
atlaullartan BMiaaion arbaitan, und dia ala Laaar odar Maaar ba- 
kaant slnd. Ba kVnnan Jadoch aucb Punkan odar andara Strahlmisa- 
quallaa Tarw^ndat wardan, yrorAumf m9tmt, daft ihra IntanaltKt hln- 
ralchMid bach lat. 

Ala Abaerbar «ur ttmrandlimg dar elaktroaia«natlBchaii Vail ana trahltms 
In Vanaa algnan alch alia Stoffa, dia daa auTtraffanda Llcht In 
ainaa auaraichand klainaa Volumen abaorbieran, und dia rait dam zu 
varbindandan Matarial vartrSslicb aind. So konaon ala Abaorbar 
baiapialawaiaa Farbatof fa odar Farbpigmanta vanrendat wardan, ina- 
1>aaondara aolcba, daran sichtbare Farbe ira Beraich dar Kooplamen- 
tfirfarba au dar alnsaatrahlan Vellanatrabluns liagt. Ala baaondara 
Saaisnet bat aich Jadoch RuB . arwlaaan, da diaaar in dam gaaaaian 
anwandbaren Vollanlfingonbareicb aina auaraicbend hoba Blganabaorp- 
ti«m basitst* . 

Erfolgt dia Vorbindung durch einan HaiAklobar odar durch aina sirio 
acbangalagta HaiOaiagolf olie , ao konnan dar Klabar odar dia Siagal- 
folia aalbat antaprachand aingafarbt wardan. 

Ola ijB Abaorbar arseugta Iffirma kann also antwadair daa unmittalbar 
banacbbarta Natarial dor sn varbindandan Taila arwXman, ao daJ| aa 
untar Omck varachwaiBt wardan kanH.Sia kann andararaalta »ur Br- ; 
wSnrang ainaa Ililfaatoffa, baiapialawaiaa ainaa Haifiklobara dimn, 

90982>/0e71 /* 
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d-r nach de« Erlcalt.. d.« Zu.a«.e.halt dar »u verbind«.den Tell. 
,.^,ct. Durch nacKtrS^ichea oda. slalchzaitige. Anprasa.u Ka.m 
die Vorblndimg verbaascrt warden. 

splelet 

B<>4ii plel It • 

^ V.r«h«««., 'oil.. .«.,«.ct- P.X,..t« -ir- dl. 

Str-a-n, I*-.i-L..«—u t.t. -1. -urc .i.. S«-.XXl~i. . 

^. *n dl...r St.xi. Wi.*.t .X* •^»« 

a^.cl.iCt. dl. dure* X...,-Bixt. .r.sn.t ^d .Wd dl. Ihr 

.^c.Wt«. T.iX. d« r.XX. .u«..X.t. Dure. KX«-rr*.nt-.. 
^« di. P.XX«. x-.«».»«.P..". - 

n»i w plal 2 » 

,a. Iicht,«.XX. dl.nt .la k»tlm.X.rXi.h „b.it.»d.r G„-.*..r 

, . , W.XX.nXSn,« h.»pt.sAxlch O.Meo «nd 0,51*5 )• 

...1 s.-«,XXin..n. d.r» Br«uu..lt«. -leh .t« wl. 1 . 30. 
^h^t«. u»d di. .. «...rdn.t .ind. d.e dX. Br»np»Ut. xu.— 
f.ll«. u»d dl. d«. l...r »ia..r...^».. dX. XH»,.r. 6r.n„-.Xt. b..it-, 
.Xn LXcht.tr-.X ,.rX»,«. Durch-i-.-r. u«d hohdr I»t«..XMt .r- 
x.»«t. Aur .Xn«- dw «u v.rbX«d«.d.n F.XX«. i.t -It r.t.n 
«l«,.«Xd-Pi,-.nt .in Strxch .«f..dru.kt. DX. xu v.rblnd.»d^ F.Xi.. 
,.rd.. .«r.i.«.d.r ,.i.st »nd .. dureh d.- Ll.ht.trAl ..rOhrt, d.B 

/5 
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dcr rote Strlch durch elne dor Folien hindurch v».rlu»tlo» beleuchtet 
und durcb «olno spezifi«:ha Absorption erwarmt wird. Durch ei.!,. An- 
driiclnrorrlchtun. Wrdeu slolcl«*ltlg di« Folien .«Ba«-en«epr.Ct 
und on dor ballchteten Stelle yerachwelOt. 

iiA<iiptel is 

Zur V«r-cbw.lB««5 von Follon au. ,«-.ckf« Pclyathylon ^rd auf 
di. 2» vr.chweifionden Stollan d«r Follon RuB aufgobracbt. Dl. 
Schwifl.fllon warden anachlleflend ttber ei«e rekuaslerende Sple- , 
geloptlk «lt der Strahlun* elne. «»it eln- COjj-H^-Gemi.ch arbel- 
tenden Gaalaaers beetrahlt. Die WellenlKnge dor Laaor-Strahlung 
liagt bol otwa 10,6^. I- Gegenaat. «u PolyKthylon abscarblert 
Ru0 Strahlw dleaor Vollenlangon atark und erwiirmt dlo bonaeh. 
barton Follenbw-oicbe. Durcb <dne Kle«nrorr±cbtung warden die 
Pollen aiUB«mnenseprefit und vwrschwelflt. 
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. t ■ n t - - ■ p ■• a e h «' 

d.durch sek«m«.lchu... d.» di, errord.rllch. Wi!r«.»«rsl. 
absorption des Material* 

Vorblndungsstollo «^«*^2J*^e li/orgia der WeBBnatrahlung 
^ ,.r Verblndunssstelle durcU elne. Absorber In Wa«.. u««e. 
vandelt wird* 

Verfahren nacb Anspr^h 1, dadurch gelcenn,elcUnet , daB die 
.,ford.rllcb- Ener.1. In For« elnor .lektrc«.|^etl3cben Wellen. 
atrahlung 1- Wellonlansenberolch :cwl.chon 0,l8 ^un. und 1 «n. 
vor»«S»welae zwiscbon 0.3 und la /U« aufgebracbt Klrd. 

Vorfabrcn nacb Anaproclx 1 und 2. dadurcb gelcenn^.lcbnet, dafl 
al„ quelle der elektrc«agnetl-chen Wellenatrahlung elne Anord- 

I. P«>lnzlP do8 stlmulldrten aataalon 

nung dlent, die nacb dom Prinxxp aw» 

arbeltet. 

>. 4 h4« 1 dadurch -gekennzeichnet, dafl 
Verfahren nacb Anspruch 1 bla 3, aaauir » 

».rr.Ur.» n.cb Au.prueh . bi. 4. d.dur.b .-c«u«.l.b».t, d.O 

Absorber .in .arb,t.rr <K..r .1. Pl,-»t di«... Bi..»- 

der ©Ingeetrablten 

absorption im Boreich 

Wellenstrahlung llest. 909823/0877 

/? 
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. Verfahren naeb 'Anapmch 1 bis 5,. dadurch gekennzelchnot , dafl 
als Abaorber B»» dlant. 



i 



.4 

I 
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Methods — of — joining — itemg made fr- om theTTnoplasfi plaatinc, 

materials under the action of heat: 

In addition to using adhesives, the most common method of 
joining items made from thermoplastics materials, in particular 
films, is welding or heat-sealing. In existing processes, the 
heat needed for welding or heat -sealing purposes is introduced by 
means of hot metal surfaces, hot gases or by a high-frequency 
alternating electric field. 

The disadvantage of this approach is that the quantities of 
material that are heated are always in excess of what is 
actually needed to produce the join. This undesirable heating is 
unavoidable in existing methods because the joining point is 
heated relatively slowly and, as heat is introduced, the material 
adjacent to the joining point is also heated. If heating is 
effected by means of hot gases or hot metal surfaces, heat has to 
be introduced several times at the joining point of at least one 
of the parts to be joined. In the case of dielectric heating, all 
of the material disposed in the alternating electric field is 
heated. This means that material that is not involved in the 
actual joining process is always necessarily heated. In view of 
the fact that the material has much poorer technological 
properties than the starting material when heated to sealing 
temperature, it is desirable to restrict the amount of material 
that is heated to the absolute minimum amount necessary. 

A method of joining items made from thermoplastic plastics 
materials, in particular plastics films, tmder the action of heat 
has now been discovered, whereby the heat is limited virtually 
exclusively to the quantity of material which absolutely needs be 
heated in order to produce the join. For the purposes of the 
invention, the requisite heat energy is applied in the form of an 
electromagnetic wave radiation, the wavelength of which^ lies 
outside the range of the natural absorption of the material by 
means of which the wave radiation is intended to produce the 
join, and the energy of the electromagnetic wave radiation is 
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converted into heat by means of an absorber at the joining point. 

Depending on the properties of the material to be joined, the 
electromagnetic wave radiation^ used may be in the wavelength 



range of between 0,18 /um and 1 mm, but is preferably between 0.3 
and 12 /um. It is of practical advantage to select the intensity 
of the radiation used in such a way that the heat is applied very 
rapidly, so that only the area immediately adjacent to the 
absorber is heated as heat is applied. This can be achieved by 
concentrating the radiation spatially and/or on Lhe basis of 
timing, for example by focussing or a flash. It has been found to 
be particularly effective if radiation sources which operate on 
the principle of stimulated emission are used, known as lasers or 
masers. However, radio or other sources of irradiation may be 
used, provided their intensity is sufficiently high. 

Suitable substances which might be used as an absorber for 
converting the electromagnetic wave radiation into heat are all 
those which absorb the incident light in a sufficiently small 
volume and which are compatible with the material to be joined. 
For e3c^^nple> dye pigments might be used as absorbers, in 

particular those whose visible colour lies within the range of 
the complementary colour to the radiated wave radiation. Carbon 
black has proved to be particularly suitable in this respect 
however, because it has a sufficiently high natural absorption 
across the entire range of wavelengths^ w hich may be applied. 

If the join is made using a heat -activated adhesive, the adhesive 
or the sealing film itself may be coloured accordingly. 

The heat generated in the absorber may therefore heat the 
material immediately adjacent to the parts to be joined so that 
it can be sealed under pressure. Alternatively, it may be used to 
heat an auxiliairy substance, such as a heat-activated adhesive, 
which will cause the parts being joined to be held fast on 
cooling. The join can be further improved by subsequent or 
simultaneous pressing. 
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The examples described below are intended to provide an 
explanation of the invent ion • 

Example 1: 

Two films of outstretched polyester are heat-sealed using 
radiation from a ruby laser with a converging lens to focus on 
the point at which the films are to be heat-sealed. A layer of 
carbon black is disposed on one of the films at this point and is 
heated by a laser flash so that the adjacent parts of the film 
are heated. The films are pressed together by means of a clamping 
mechanism to produce heat -sealing. 

Example 2: 

The light source used is a continuously operating gas laser (Ar* 
laser, wavelengths primarily 0.4880 and 0.5145 /um). By means of 
two converging lenses, the burning widths of which operate on a 
ratio of approximately 1 : 30 and disposed so that the burning 
points coincide, the lens closest to the laser having the longer 
burning width, a light beam with a small diameter and high 
intensity is generated. A stripe of red iron oxide pigment is 
printed onto one of the films to.be joined. The films to be 
joined are placed one on top of the other and passed through the 
light beam so that the red stripe is illuminated t^xrough one of 
the films without loss and heated due to its specific absorption. 
When pressed together, the films are simultaneously applied one 
against the other and sealed at the illuminated point. 

Example 3 : 

In order to heat-seal films of stretched polyethylene, carbon 
black is applied to the points at which the films are to be heat- 
sealed. The sealing points are then irradiated with irradiation 
from a gas laser operating on the basis of a CO^-N^ mixture by 
means of a focussing mirror optical system. The wavelength of the 
laser radiation is approximately 10.6 /u. Unlike polyethylene. 
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carbon black absorbs radiation at these wavelengths to a high 
degree and heats the adjacent regions of the films. The films are 
pressed together and heat -sealed by a clamping mechanism. 
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1 a i m s : 

Method of joining items made from thermoplastic plastics 
materials, in particular films, xinder the action of heat, 
characterised in that the requisite heat energy is applied 
in the form of an electromagnetic wave radiation, the 
wavelength of which lies outside the range of the natural 
absorption of the material by means of which the wave 
radiation is intended to produce the joining point, and the 
energy of the wave radiation at the joining point is 
converted into heat by means of an absorber. 

Method as claimed in claim 1, characterised in that the 
requisite energy is applied in the form of an 
electromagnetic wave radiation in" the wavelength range of 
between 0.18 /um and 1mm, preferably between 0.3 and 12 
/um. 

Method as claimed in claim 1 and 2, characterised in that a 
unit which operates on the principle of simulated emission 
is used as the source of electromagnetic wave radiation. 

Method as claimed in claim 1 to 3, characterised in that 
the radiation is focussed on the point to be joined. 

Method as claimed in claim 1 to 4, characterised in that a 
dye or a pigment whose natural absorption lies within the 
range of the irradiated wave radiation is used as the 
absorber • 



Method as claimed in claim 1 to 5, characterised in that 
carbon black is used as the absorber. 



